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Autism is a disorder that has increased in numbers and prevalence within today’s
society. Though no cure has been found, recent studies have focused on different
therapeutic intervention techniques offered to autistic individuals, including the use of
Therapeutic Horseback Riding. This study analyzes the relationship of therapeutic
horseback riding on gross motor function in children with Autism. Four children
participated in a ten week previously established therapeutic horseback riding program at
French Camp, Mississippi. Gross motor function was assessed before and after five riding
sessions by recording performances of eleven skills from Motor Skills Inventory (MSI).
Only two participants completed all riding sessions and MSI assessments to be eligible
for this study. Statistical analysis was conducted using Friedman’s Two Way Analysis of
Variance by Ranks. There were no significant differences in the assessments before/after
the riding sessions as well as the entire period of the ten week program.
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INTRODUCTION AND OVERVIEW

Background
Currently, there are several therapy interventions used for disabled individuals in
order to work on or improve general abilities. An increasingly popular technique is the
use of Equine Assisted Activities to offer an interactive environment in which a disabled
individual can learn in a different way by using the movement of a horse (Nicodemus,
2011a). In its most basic sense, Equine Assisted Activities covers “all aspects of horse
therapy including riding, driving, horse handling, etc. in which the therapy may be
directly or indirectly related to the activity” (Nicodemus, 2011a). Many riders are limited
by several problems; however, working with a horse gives positive encouragement and
hope to these disabled individuals (Professional Association of Therapeutic
Horsemanship International [PATH Int.], 2012). Equine Assisted Activities can be
further broken down into a separate branch, also known as Therapeutic Horseback
Riding. Therapeutic Horseback Riding “uses equine-assisted activities for the purpose of
contributing positively to cognitive, physical, emotional and social well-being of
individuals with special needs,” (PATH Int., 2012). This form of therapy also “provides
benefits in the areas of therapy, education, sport and recreation, and leisure,” (PATH Int.,
2012). In addition to improvements in each of these categories, working with the horse is
unique because it creates a three dimensional movement (3-D) to a rider that imitates a
1

normal walking gait, and establishes a bond between horse and rider (Nicodemus,
2011a). Ultimately, disabled individuals gain a different learning environment compared
to other therapeutic interventions. Several studies have further supported research that
therapeutic horseback riding can improve overall well-being and functioning for a
disabled individual (Bass, Duchowny, & Llabre, 2009; Benda, Mcgibbon, & Grant, 2003;
Bizub, Joy, & Davidson, 2003; Cherng, Liao, Leung, & Hwang, 2004; Davis et al., 2009;
Drnach, O’Brien, & Kreger, 2010; Gabriels et al., 2012; Hammer et al., 2005; Kern,
2011; Sams, Fortney, & Willenbring, 2006; Sterba, 2007; Yee-Pay, Chih-Chung, MaoHsiung, Chwen-Yng, 2010; Zadnikar & Kastrin, 2011).
Instructors who participate in therapeutic horseback riding come into contact with
participants of various disabilities and must be prepared to work with diverse students
that wish to improve horsemanship skills. These disabilities can be broken down into
Physical impairments (Cerebral Palsy, Multiple Sclerosis), Cognitive impairments
(Mental Retardation, Autism, ADD/ADHD), Emotional/Behavioral impairments
(Anxiety, Depression, Trauma), language impaired, and sensory impaired (Blind or
Deaf), (Nicodemus, 2011b, 2011c, 2011d, 2011e). Therapeutic Horseback Riding has
mainly focused on individuals with Cerebral Palsy, (Benda et al., 2003; Cherng et al.,
2004; Davis et al., 2009; Drnach et al., 2010; Sterba, 2007; Zadnikar & Kastrin, 2011),
however, new emerging research has been conducted on the use of therapeutic horseback
riding for autistic individuals (Bass et al., 2009; Gabriels et al., 2012; Kern, 2011; YeePay et al., 2010). Therefore, this thesis will examine a hypothesis based on new research
analyzing whether therapeutic horseback riding can positively influence children showing
symptoms of Autism.
2

Autism is a disorder that has steadily increased in numbers and prevalence within
today’s society. Termed Autism or Autism spectrum disorder (ASD), it can be
categorized as a brain development disorder that affects communication, social
interactions, motor function, and influences repetitive behaviors (Akanksha, Sahil,
Premjeet, & Bhawna, 2012; Anna, Warner, McGillivary, Chong, & Hines, 2008; Bass et
al., 2009; Charman, 2011; Eigsti & Shapiro, 2003; Freitag, Staal, Klauck, Duketis, &
Waltes, 2010; Jepson et al., 2011; Keller & Persico, 2003; Leaf, R.B, Taubman,
McEachin, Leaf, J.B, & Tsuji, 2011; Leekam, Prior, & Uljarevic, 2011; Morrison, 2007;
Newschaffer et al., 2007; Patten & Watson, 2011; Sparks et al., 2002; Van der Meer &
Rispoli, 2010). Development of Autism can be seen during the earlier stages of
childhood, ranging from 18 months of age to 3 years, varying from person to person
(Akanksha et al., 2012; Anan, Warner, McGillivary, Chong, & Hines., 2008; Keller &
Persico, 2003; Newschaffer et al., 2007). Classified as a Pervasive Developmental
Disorder or PDD, Autism spectrum disorders can be divided into various categories:
Classic Autism, Aspergers syndrome, Rett syndrome, Childhood Disintegrative Disorders
and Pervasive Developmental Disorders not Otherwise Specified or PDD/NOS
(Akanksha et al., 2012; Eigsti & Shapiro, 2003; Epp, 2008; Freitag et al., 2010; Keller &
Persico, 2003; Leekam et al., 2011; Newschaffer, et al., 2007). Based upon these
categories and the variance of severity within the disability, it is plausible to measure a
specific occurrence in a person with Autism. The “Autism Spectrum” encompasses each
of these categories specific to the pervasive developmental disorder, and can include
particular characteristics or behaviors exhibited in a person (Akanksha et al., 2012; Eigsti
& Shapiro, 2003; Epp, 2008; Leekam et al., 2011).
3

Several abnormalities can play a key role within children exhibiting signs of
Autism. A review of the genetic causes of autistic disorders conducted by Freitag et al.
(2010), states that linkage of chromosomes, possible mutations, variants in specific
chromosomes, chromosomal abnormalities, copy number variation (i.e.
insertion/deletion), and genetic mechanism pathways can be responsible for development
of Autism in an individual. Brain abnormalities can also exist as shown in MRI studies
(Eigsti & Shapiro, 2003; Keller & Persico, 2003; Sparks et al., 2002). Cerebellar
abnormalities demonstrating “gross structural brain lesions,” (Eigsti &Shapiro, 2003),
temporal lobe abnormalities, frontal lobe impairments, and damage to other brain regions
(Sparks et al., 2002), contribute to not only the behavioral characteristics found within
Autism, but can offer evidence of “altered neurodevelopment,” (Keller & Persico, 2003),
seen in a child with Autism. These abnormalities have been identified, with no treatment
available to reverse the condition once developed in a child (Akanksha et al., 2012).
However, all of these studies can better the understanding within the complexity of
Autism, and demonstrate a combination of factors which further contribute to the
disorder.
Though a continuation of several studies have included a description of Autism,
the effects of the disorder, and have made implications within research (Akanksha et al,
2012; Anan et al., 2008; Charman, 2011; Devlin, Healy, Leader, & Hughes, 2011; Eigsti
& Shapiro, 2003; Epp, 2008; Freitag et al., 2010; Harper, Symon, & Frea, 2008; Jepson et
al., 2011; Joosten, Bundy, & Einfield, 2009; Keller & Persico, 2003; Leaf, R.B et al.,
2011; Leekam et al., 2011; Morrison, 2007; Newschaffer et al., 2007; Patten & Watson,
2011; Sparks et al., 2002; Van Der Meer & Rispoli, 2010), few studies have analyzed the
4

relationship between the use of therapeutic horseback riding and its influence on autistic
patients. These studies have also centered on social interactions in contrast to overall
motor function in children with Autism (Bass et al., 2009; Gabriels et al., 2012; Kern,
2011). An overall goal of this study is to replicate research over gross motor function
applied to autistic children in a stimulated horseback riding program (Yee-Pay et al.,
2010). Due to this reason, this thesis will have one specific aim:
Aim 1: Can the use of therapeutic horseback riding, a form of therapy known to
improve social interaction, also improve gross motor function in children with
Autism?
Hypothesis: Children participating within accredited therapeutic horseback riding
program will show improved motor function during this study.
This thesis contains a literature review (Ch. 2), and a methods section in (Ch.3)
which will analyze the aim and the hypothesis listed above. A results and discussion
section (Ch. 4 and Ch. 5) follows containing information over an experimental study
conducted testing the hypothesis. The thesis is formatted according to Mississippi State
University’s Office of Thesis and Dissertation Review guidelines for formatting theses
and dissertations (includes references and appendices). Approval to formulate this study
was obtained by the Institutional Review Board for the Protection of Human Subjects
(IRB) at Mississippi State University. The goal of this project is to add to the research in
studies of therapeutic horseback riding on autistic individuals. It can also be used to
improve therapeutic interventions and strategies implemented in the future.
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REVIEW OF LITERATURE: THE INFLUENCE OF THERAPEUTIC HORSEBACK
RIDING ON CHILDREN WITH AUTISM

Introduction
This review will provide background information regarding therapeutic horseback
riding and the benefits of its use in clients with various disabilities, specifically, autistic
children. Furthermore, the review will discuss previous techniques used for children with
Autism, in comparison to animal therapy, specifically, therapeutic horseback riding.
Studies conducted with the participation of an autistic child on a horseback will be
analyzed.
Therapeutic Techniques Used on Autistic Children
Behavior of an autistic child is one of the most significant factors monitored.
Important behaviors within a child afflicted with Autism, as identified by Akanksha et. al
(2012), include difficulties of expression, communication, social interaction, and change
within the environment. For a list of complete autistic behaviors, see Appendix A. Since
these behaviors encompass many characteristics of an autistic child, more responses can
be elicited in a person with Autism. However, in the last five years, some therapeutic
studies dealing with Autism have been applied (Anan et al., 2008; Charman, 2011;
Devlin et al., 2011; Epp, 2008; Harper et al., 2008; Jepson et al., 2011; Joosten, et al.,
6

2009; Leaf, R. B. et al., 2011; Morrison, 2007; Patten & Watson, 2011; Van Der Meer &
Rispoli, 2010), and various intervention strategies conducted for hopes of improving one
or more of these behaviors.
Repetitive behaviors (RRBs) and Challenging behaviors
A repetitive behavior in an autistic child can be “characterized by high frequency,
repetition in an invariant manner, and a desire for sameness in the environment” (Leekam
et al., 2011). In the 2008 study conducted by Joosten et al., the terms “stereotypical
behaviors” were used interchangeably with “repetitive behaviors,” and operational
definitions were made for “intrinsic” and “extrinsic” motivators. Intrinsic motivation
included an activity for pure satisfaction, whereas, extrinsic motivation involved the
performance of an activity for a specific purpose (Joosten et al., 2009). When examined
with the Motivation Assessment Scale (MAS), Anxious Behavior Rating Scales (ABRS),
and Rasch analysis, results demonstrated that “individuals with intellectual disabilities
may have different motivation for stereotyped behaviors from individuals with both
intellectual disability and Autism-even when those behaviors appear the same” (Joosten
et al., 2009). An autistic person may differ in their actions and thought processes when
compared to other individuals. By examining intrinsic and extrinsic motivators, it may
allow for correction in therapeutic techniques. Despite this, each autistic individual can
behave differently, causing motivation to be dependent on the situation, and affecting the
results of any behavioral study (Joosten et al., 2009).
In contrast, a more recent study was conducted by Sarah Devlin et al. (2010) in
order to combat these challenging behaviors. This examined the effects of sensoryintegration therapy (SIT) as compared to behavioral intervention in challenging behaviors
7

by using four children with Autism Spectrum Disorder. Instead of using MAS and ABRS
in order to measure behavior (Joosten et al., 2009), the analysis was taken from the
Questions About Behavioral Function (QABF), and stress was recorded from saliva
samples three times a day for the duration of the study (Devlin et al., 2010). By
alternating between SIT therapy and behavioral therapy, participants exhibited lower
levels of challenging behavior when behavioral invention techniques were used, allowing
confirmation of previous research conducted in comparison of the two techniques (Devlin
et al., 2010). Though the data from the study done by Devlin, Healy, Leader, and Hughes
(2010) produced results that are helpful in finding various therapeutic strategies in
working with an autistic child, especially one which exhibits difficult behavior, it is
important to note the limitations observed. The participants were only males, which with
the possible increased levels of testosterone, can perhaps elevate aggression levels when
compared to that of females. A possible use of females may not show significant levels in
either of the invention techniques presented in this study as it did in the four male
participants. Another limitation is that only four participants were analyzed. Further
research should be conducted to note a significant reduction in challenging behaviors by
using behavioral intervention as a preferred therapeutic technique in an autistic child.
Also, each of the children came from the same area, further causing additional limitations
to the study as more locations should be taken into consideration. Lastly, an individual
with Autism can react differently to various types of objects presented in the therapeutic
techniques in accordance with typical behaviors exhibited.
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Communication Intervention
Studies over communication in autistic children, their reactions in various studies,
and intervention techniques have been made (Charman, 2011; Van der Meer & Rispoli,
2010), and will be discussed briefly within this review. Since children with Autism have
difficulties in communication and the level can vary by age, intervention techniques
attempted include: Augmentative and Alternative Communication (AAC), which assists
in facilitating normal speech using aided systems such as Picture exchange (PE), SpeechGenerating Devices (SGDs), or Voice Output Communication Aids (VOCAs) (Van der
Meer & Rispoli, 2010). In the review of communication interventions discussed by Van
Der Meer and Rispoli (2010), SGDs were analyzed more closely when compared to the
other techniques. An SGD is defined as a “portable electronic device that will produce
either digitized or synthesized speech output [which] displays graphic symbols to
represent a message,” (Van der Meer & Rispoli, 2010). Though SGDs are typically used
to elicit normal communication processes such as responding to questions, new research
is currently being discovered to advance this technology (Van der Meer & Rispoli, 2010).
Results demonstrated an increase in the use of SGDs, positive correlations for 86% of the
studies for the use of SGDs, and determined that further research was required to show if
these communication techniques would continue to elicit positive responses from
children with Autism (Van der Meer & Rispoli, 2010). Limitations to these studies within
the review included level of communication (most were at beginner level, not advanced),
type of SGD selection, dependence on teaching methods, setting limitations (only in
schools), individual’s preference of devices used, and the variance of results between
individuals studied (Van der Meer & Rispoli, 2010). Paired with the review, a
9

commentary by Tony Charman (2011) reflected on various studies using different
communication interventions. The review and the commentary support the possibility
that communication techniques can benefit autistic children, and perhaps enable them to
become more responsive to simple communication. This may also aid therapists and
instructors in accessing patients dealing with Autism.
Therapy Interventions Targeting Attention
Another review analyzed autistic children that have issues in maintaining
attention, which is critical to learning (Patten & Watson, 2011). Problems with autistic
children arise in directions to focus thought, attention span, and to distinguish between
the attentions solicited during social interactions versus the concentration needed when
surrounded by objects (Patten & Watson, 2011). Most studies encompassed either one or
more of these depletions in attention with over 12 studies using therapeutic techniques
focusing on attention (Patten & Watson, 2011). Using various strategies including
analyzing the use of child-directed play, (asking the child to select items to focus on),
reinforcement, imitation (allowing the adult to behave similarly to the patient), and
requesting prompts from the autistic child through several communication cues, showed
favorable results (Patten & Watson, 2011). Limitations included no boundaries on
behavior during the evaluation period and little assistance in learning a specific topic
(Patten & Watson, 2011). Based on this review, larger studies should be implemented
which focus solely on attention, and possibly center on a relevant area of learning for
growth. Use of these interventions can also be beneficial in teaching methods, especially
in therapeutic horseback riding.
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Community Interventions
Since it has been concluded that children with Autism prefer to be alone or have
issues with social interactions, therapeutic techniques have been implemented to
investigate if community interventions can benefit the autistic (Anan et al., 2008; Harper
et al., 2008; Leaf, R.B. et al., 2011). Three separate techniques were utilized: Group
Intensive Family Training (GIFT), which allows parents to learn about their children with
ASDs at pre-school age (Anan et al., 2008), Community Based Behavioral Intervention
or (IBI) (Leaf, R.B. et al., 2011), and social interaction during recess (Harper et al.,
2008). One study used Mullen Scales of Early learning for “cognitive and adaptive
functioning” and Vineland Adaptive Behavior Scales for analysis of the intervention
strategy (Anan et al. 2008). In contrast, the other studies were based on treatments given
throughout the program (Leaf, R.B. et al., 2011), or through experimental analysis by
placing an autistic child in a recess setting (Harper et al. 2008). Results generally elicited
an increase in social interaction (Anan et al., 2008; Harper et al., 2008; Leaf, R.B. et al.,
2011), and higher scores on previous scale assessments (Anan et al., 2008).
Limitations can be seen within all three of these studies. First, family based
intervention is both time consuming and expensive (Anan et al., 2008). There was no
control group, removal of other therapy forms previously attended, a lack of consistency
within participation, and difference of examiners between pre and post testing (Anan et
al., 2008). As autistic individuals display lack of social skills, their families tend to play a
key role in the child’s development. The probability of higher scores in social functioning
can also pertain to being around a family member, or a similar person the child is
extremely familiar and comfortable with interacting. In some cases, it is difficult to have
11

a family member present at all times with the child, as some of these children do require
caretakers throughout the day. In comparison, the IBI program did not measure or record
the severity of the child’s Autism (Leaf, R.B. et al., 2011). Severity should be considered
regardless of the intervention technique, especially to account for what teaching method
or intervention practice will produce the best outcome for the child. Finally, the other two
studies lacked a larger sample size, failing to collect more valid data (Harper et al., 2008;
Leaf, R.B. et al., 2011). If there is a possibility of a larger sample size, the study may be
stronger which could allow for results of a higher significance. In turn, these
interventions may show to be more beneficial to an autistic child, either implemented in
other IBI programs, or in grade schools where recess is a daily routine. Each of these
intervention techniques has the potential aid other therapeutic interventions, such as
therapeutic horseback riding.
Other Intervention Techniques
Though these therapeutic techniques appear to have little relevance within this
review, they are briefly summarized to further show recent therapeutic techniques
attempted in Autism. Current individual studies include the use of both art therapy and
group therapy for autistic children (Epp, 2008), practice of weighted vests as a
therapeutic technique to improve informational processing (Morrison, 2007), and the
effects of Hyperbaric Oxygen Therapy on individual with Autism (Jepson et al., 2011).
While each of the studies either demonstrated some positive effect (Epp, 2008; Morrison,
2007) or little effect (Jepson et al., 2011), there is a request for further research in each of
these interventions (Epp, 2008; Jepson et al., 2011; Morrison, 2007). Limitations in the
studies included small sample sizes (Epp, 2008; Jepson et al., 2011; Morrison, 2007), no
12

control group (Epp, 2008), lack of significance (Epp, 2008), control of outside
factors/changes (Epp, 2008; Jepson et al., 2011; Morrison, 2007), duration of technique
implement (Morrison, 2007), insufficient observation (Jepson et al., 2011), and
characteristics of the individuals (Jepson et al., 2011). These techniques may appear to be
irrelevant, but in the future, they could provide a breakthrough in autistic studies.
Though many of these therapeutic interventions can improve behaviors,
communication, attention, and social interactions, there is a possibility that the influence
of animal therapy, specifically therapeutic horseback riding, can better one or more of
these categories. This may not only shed a positive light on therapy and Autism, but also
prove an overall enjoyable experience for the individual within a specific nurturing
environment they cannot receive at home.
Benefits to Animal Therapy
Previous research with involvement of animal therapy, by use of various animals,
has proved to be a beneficial intervention for participants with numerous disabilities,
including Autism. In these studies using animal therapy intervention, interactions
between animal and child have produced favorable results (Bizub et al., 2003; Martin &
Farnum, 2002; Sams et al., 2006). With the use of dogs (Martin & Farnum, 2002), llamas,
rabbits (Bizub et al., 2003), and horses (Sams et al., 2006), children with PDD disorders,
including Autism, formed bonds with animals naturally through therapeutic activities
presented within each study. It was hypothesized in each study that social interactions
with an animal would then lead to improvements in social interactions with people
(Bizub et al., 2003; Martin & Farnum, 2002; Sams et al., 2006). According to various
research articles (Bass et al., 2009; Bizub et al., 2003; Kern, 2011; Martin & Farnum,
13

2002; Sams et al., 2006), animal therapy can also be associated with reduced levels of
anxiety and stress, confidence gain, enhancement of social skills, possible improvements
within muscle and brain function, and an overall caring environment (animal is not
discriminatory). For a complete list of benefits using animal therapy see Appendix A. A
combination of these benefits can possibly increase effectiveness of therapeutic
interventions seen in participants with Animal Therapy within these studies, especially if
the intervention technique includes the involvement of therapeutic horseback riding.
Therapeutic Horseback Riding Studies
Though several studies, both current and past, have conducted experimentation in
therapeutic horseback riding in various disabilities, including Autism and Multiple
Sclerosis (Hammer et al., 2005), most of the research focuses on studies with participants
containing Cerebral Palsy or CP (Benda et al., 2003; Cherng et al., 2004; Davis et al.,
2009; Drnach et al., 2010; Sterba, 2007; Zadnikar & Kastrin, 2011). Cerebral Palsy can
be defined as “a non-progressive disorder of movement and posture due to a defect or
lesion of brain” (Cherng et al., 2004). Impediments to an individual include decreased
motor function and abnormal or delayed reactions to a stimulus, both of which require
extensive care and therapy (Benda et al., 2003; Cherng et al., 2004; Drnach et al., 2010,
Zadnikar & Kastrin, 2011). To examine research in the therapeutic horseback riding field,
the studies below are summarized.
Improvements in Muscle Symmetry in Cerebral Palsy
In comparison to sedentary behavior, such as sitting on a barrel, the use of
therapeutic horseback riding in conjunction with hippotherapy can improve muscle
14

symmetry (Benda et al., 2003). This suggests that physical activity with the horse is not
only beneficial for a person with Cerebral Palsy, but can allow improvements in muscle
symmetry for other disabled individuals (Benda et al., 2003; Drnach et al., 2010,
Zadnikar & Kastrin, 2011). Since this research can also provide additional focus of
energy within a specific disability, it can possibly relate to the research on autistic
children. However, research in this area has been limited to small amounts of participants
and low statistical significance (Benda et al., 2003).
Effectiveness of Horseback Riding on Gross Motor Function (GMF) in Cerebral
Palsy
To monitor motor function, several studies were conducted in children with
Cerebral Palsy ranging between 3 to 12 years of age (Cherng et al., 2004; Davis et al.,
2009; Drnach et al., 2010). While one study focused solely on Gross Motor Function
Measure (GMFM), (Drnach et al., 2010), the others added different components to their
experiments, such as muscle tone (Cherng et al. 2004), health status, and Quality of Life
(QOL) accessed through the KIDSCREEN instrument (Davies et al., 2009). These studies
appeared inconclusive as each produced varied results. Improvements within GMFM
scores were seen in two studies, suggesting that therapeutic horseback riding could still
benefit a child with CP (Cherng et al., 2004; Drnach et al., 2010). In contrast, one
experiment did not see a significant difference in any measured component (Davis et al.,
2009). Additionally, in the study analyzed by Cherng et al. (2004), no significant data
was seen to improve muscle tone during the therapeutic horseback riding program.
Each of these studies on the analysis of GMFM was not without limitations,
affecting the possibility of improvement in muscle function. The programs were not year
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round, ranging from 5-16 weeks (Cherng et al., 2004; Davies et al., 2009; Drnach et al.,
2010). If the program was conducted on a regular basis, riders could produce improved
results within this technique as effectiveness of therapeutic interventions typically
increase over time. Another limitation may be alternating horses due to illness or changes
in temperament. Problems were found in one study due to the outbreak of Equine
Influenza, forcing a move to another venue, and changing horses (Davis et al., 2009).
Alternation of horses cannot be helped as mentioned previously, because an
instructor/therapist can never fully know how a horse will behave on a given day.
Conflicts also occur due to scheduling, causing some of the participants to miss sessions,
thus affecting the study (Cherng et al., 2004; Davis et al., 2009; Drnach et al., 2010). The
study, which appears to be inconsistent with previous research, is expected to have a few
problems since it was the first time to analyze health status, QOL, and GMFM all
together with specific equipment (Davis et al., 2009). Possible improvements to this
specific study can include a wider location range, continuation of research over GMFM,
and checking equipment properly to prevent error. All of these suggestions may in turn
produce a favorable outcome should the continuation of GMFM occur, and aid in studies
over GMFM in autistic children.
Horseback Therapy in contrast to Hippotherapy within Cerebral Palsy
One review article analyzed the effects of a therapeutic horseback riding program
(HBRT) in contrast with hippotherapy in children with Cerebral Palsy (Sterba, 2007).
The programs were approved by the North American Riding for the Handicapped
Association (NARHA), now the Professional Association of Therapeutic Horsemanship
International (PATH Int.), and involved a series of weekly sessions and exercises (Sterba,
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2007). Eleven papers were evaluated in this review, each demonstrating the effectiveness
of both interventions (Sterba, 2007). Conclusions found in each of the studies suggested
that both therapeutic techniques can be implemented, and more research is required to
thoroughly compare which of the two techniques could produce results of a higher
significance (Sterba, 2007).
Posture/balance control study in Cerebral Palsy
The final study consists of a review/meta analysis conducted in 2011 to examine
effects of therapeutic horseback riding and hippo therapy on posture and balance in
children with Cerebral Palsy (Zadnikar & Kastrin, 2011). Ten articles met the criteria
presented, however two were excluded because a “comparison group was not defined,”
(Zadnikar & Kastrin, 2011). Of these participants, most children exhibited a positive
response to the use of therapeutic horseback riding when evaluating posture and balance
(Zadnikar & Kastrin, 2011). This study can be compared with previous research as
posture/balance may be included in proper functioning of a Cerebral Palsy child;
specifically gross motor functioning (Cherng et al., 2004; Drnach et al., 2010).
Limitations were said to include individual differences in severity of the disability, decent
sample size, and the control group contained normal functioning children (Zadnikar &
Kastrin, 2011). The article also stated that with meta analysis, “publication bias [can]
result from selective reporting of studies featuring positive results,” (Zadnikar & Kastrin,
2011). Recommendations to research included that more participants should be studied,
further comparisons within therapeutic horseback riding and hippotherapy, and inclusion
of adults to better results (Zadnikar & Kastrin, 2011).
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The last article examined in this review for therapeutic horseback riding studies
includes a study in the use of this intervention on patients with Multiple Sclerosis
(Hammer et al., 2005). Like the articles mentioned above in Cerebral Palsy, this study
evaluated the disability, conducted measurements within therapeutic horseback riding
activities, analyzed data, and evaluated results (Hammer et al., 2005). The sample size
was small (11 patients), and improvements were noted in several aspects within learning
and motor function (Hammer et al., 2005). Limitations were few; however, once again,
this article suggested further studies of multiple sclerosis in therapeutic horseback riding
are required (Hammer et al., 2005). Since the bulk of research within therapeutic
horseback riding involves Cerebral Palsy (Benda et al., 2003; Cherng et al., 2004; Davies
et al., 2009; Drnach et al., 2010; Sterba, et al., 2007; Zadnikar & Kastrin, 2011), this
confirms further research is needed as it is suggested that therapeutic horseback riding
can better influence disabilities (Bass et al., 2009; Benda et al., 2003; Cherng et al., 2004;
Davis et al., 2009; Drnach et al., 2010; Gabriels et al., 2012; Hammer et al., 2005; Kern,
2011; Sterba, 2007; Yee-Pay et al., 2010; Zadnikar & Kastrin, 2011).
Therapeutic Horseback Riding and Autism
Though this review has primarily focused on studies examining Autism and
Therapeutic Horseback riding separately, the main objective was to provide background
information over research conducted in both these areas along with interventions used for
disabled children. This final category within this review is critical as it ties in all studies
of both therapeutic horseback riding and Autism, and examining if it can be a valuable
intervention tool for autistic children. Little research has been conducted dealing
specifically with Autism as the main disorder within therapeutic horseback riding
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activities. Because of this, only 4 articles were found evaluating studies of autistic
children and therapeutic horseback riding (Bass et al., 2009; Gabriels et al., 2012; Kern,
2011; Yee-Pay et al., 2010), and will be discussed below to show research done in this
particular area of interest.
Effect of THR on Social Functioning in Children with Autism
The purpose of the first study by Bass et al. (2009) was not only to test the
hypothesis, “Does therapeutic horseback riding invention aid autistic children?,” but to
evaluate the correlation to riding activities and social improvements for the child. With
therapeutic horseback riding exercises, this particular study utilized additional
assessments including the Social Responsiveness Scale (SRS), used to evaluate where
patients fall within autistic spectrum, and the Sensory Profile (SP), which examines
various aspects of functions typical to an autistic child through a questionnaire (Bass et
al., 2009). Results found in the study confirm the hypothesis in which therapeutic
horseback riding appears to be an effective intervention and is able to assess
improvements in one or more of the characteristics found in an autistic child (Bass et al.,
2009). Though results appear positive, the study did mention that the reaction elicited
when riding a horse may be responsible for an increase in stimulation, causing these
results to be of little significance (Bass et al., 2009). Medications of the children were not
monitored and some participants were required to drop out of program before the study
began (Bass et al., 2009). Suggestions to the study by the investigators included longer
duration of sessions, improvements of the assessment, monitor medications, and
examining other therapy interventions with each child (Bass et al., 2009).
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Effectiveness of Stimulated Developmental THR in Children with Autism
In a more recent study, the movement of a horse was imitated through stimulated
horseback riding therapy in contrast to “regular occupational therapy” in order to improve
both motor and sensory function (Yee-Pay et al., 2010). The “Stimulated Developmental
Horse-Riding Program or SDHRP,” used the Bruininks-Oseretsky Test of Motor
Proficiency (BOTMP), and the Test of Sensory Integration Function (TSIF) to measure
motor function, sensory function, and statistical analysis (Yee-Pay et al., 2010). Once
again, studies analyzing the effects of therapeutic horseback riding on children for
autistic studies are limited; however, the results show that stimulation of therapeutic
horseback riding can lead to an overall increase motor and sensory function (Yee-Pay et
al., 2010). Limitations to this study were age and severity of Autism (Yee-Pay et al.,
2010). Further studies were requested in continuation of experiments with SDHRP in
autistic children, and follow up studies in this research recommended (Yee-Pay et al.,
2010).
Collected effects of Therapeutic Horseback Riding in children with Autism
The last two studies which analyzed therapeutic horseback riding in children and
adolescents with Autism Spectrum Disorders focused primarily on the overall
improvements caused by participating in these equine assisted activities (Gabriels et al.,
2012; Kern, 2010). One study differed in comparison to the other as children struggling
to express grief were the focus (Kern, 2010). Assessments evaluated within this specific
study include the Childhood Autism Rating Scale (CARS), and the “quality of parentchild interactions using the Timberlawn Parent-Child Interaction Scale,” (Kern, 2010).
Both studies examined the effects of therapeutic horseback riding during pre and post
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treatments, and showed positive implications for individuals with Autism Spectrum
Disorders (Gabriels et al., 2012; Kern, 2010). Though some assessments did not show
much variation in the results, benefits to these studies appear to outweigh the negative
implications of therapeutic horseback riding (Kern, 2010). As previously stated, this
research is extremely pertinent as not only can various situations may arise within
participants of a therapeutic horseback riding study, but bonding with an animal,
specifically a horse, can boost self-confidence and produce an overall sense of inner
satisfaction (Kern, 2010). Not only does therapeutic horseback riding improve various
motor and sensory aspects in an autistic child (Bass et al., 2009; Gabriels et al., 2012;
Kern, 2011; Yee-Pay et al., 2010), but also demonstrates that animal usage excites an
autistic child by bringing them joy in any given situation (Kern, 2010). Limitations were
sample size, influence of outside factors, overall bias, and uncorrected statistical analysis
(Gabriels et al., 2012; Kern, 2010). This research also demonstrates that different
situations within a specific disability are considered when attending a THR session.
Summary and Conclusions
An individual afflicted with Autism can never fully recovery from the disorder,
but can make small improvements in their quality of life through therapeutic
interventions, specifically animal therapy including a horse. The purpose of this review
was to summarize behaviors elicited in autistic children, analyze the therapeutic
techniques attempted in participants with Autism, as well as other disabilities, like
Cerebral Palsy, and compare these interventions with the positive results elicited in
therapeutic horseback riding. The implications to research of therapeutic horseback riding
for children, though few, show favorable correlations, and possibly are a better form of
21

corrective techniques when compared to other therapeutic interventions. However,
further study is required in this field as not many have attempted research over the use of
therapeutic horseback riding in autistic children. All of this information can be beneficial
to family members, clinicians, therapists, and any other group of people involved within
the life of an individual dealing with Autism.
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RESEARCH METHODS

This study examined the gross motor function in children with a clinical diagnosis
of Autism participating in a 10 week therapeutic horseback riding program. As
previously mentioned, the study was approved by Institutional Review Board for the
Protection of Human Subjects (IRB) at Mississippi State University, and all approved
protocols were followed.
Participants
All participants in the study were between the ages of seven to twelve years,
varying in severity of Autism (indicated by the Autism Spectrum) and were initially
recruited from the previously established PATH program at French Camp, MS under the
direction of Ms. Karen Cates. The breakdown of severity in Autism according to the
Autism Spectrum between the participants is as follows: two mild, one moderate, and one
with a severe case of Autism. The participants were from the surrounding area and had
previous riding experience. To be included in the study, the children were required to
have a confirmed diagnosis of Autism, as verified by their doctor. Before the study
began, a recruitment letter, consent form, and minor assent form were also sent to the
parents in order to obtain permission for their child to partake in the study. Based on
these parameters, four participants (three male, one female), met the requirements for
23

inclusion in the study. However, one participant was not able to complete the motor tasks
required in the study, and another completed only two riding sessions before dropping out
of the study due to family reasons. Two male participants, each with a mild case of
Autism, completed each riding session during the 10 week therapeutic program.
Measures
Once the child was cleared to participate in the study, the Motor Skills Inventory
(MSI) was given to assess gross motor function. The MSI examines a child's performance
level on 29 different skills. For the current project, performance was only assessed on 11
of these different 29 skills. The skills evaluated were chosen on the premise that they
could be affected by the participation in a therapeutic horseback riding program. This
included gross motor skills, such as balance, walking, and jumping. Several skills from
the MSI were omitted because they did not relate to the current project, such as catching
a ball. The MSI is broken into 5 different categories in which 3 assessments were used
from the body management category and all 8 assessments from the locomotor skills
category.
General Procedure
All therapeutic horseback riding sessions occurred once a week for the duration of
forty-five minutes. Before and after the 1st, 3rd, 5th, 8th, and final riding sessions, the
children were asked to perform skills from the MSI assessment. Examples include
standing on one leg, walking in a straight line, running, hopping, and performing a
vertical jump. For each skill, the participant was allowed 3 attempts to perform the task.
The researchers scored the participant based on the following categories: rudimentary (1),
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functional (2), and mature (3). The participant's score was then marked on an assessment
sheet by indicating the number respectively. The 11 skills assessed by the researchers
included body-space awareness, moving balance, stationary balance, walking, horizontal
jump, vertical jump, running, hopping, galloping, skipping, and small object control
(stacking blocks). A full description the MSI and each of the MSI components used in
these riding sessions can be found in Appendix B.
General Information
Participants' identity was protected and only known to the investigators. The
researchers/investigators are the only ones that had access to the participant's score sheets
and the only ones who administered the testing procedures. To ensure safety measures
during the riding sessions, Ms. Cates appointed volunteers to walk beside and lead the
horses with each participant. She and the volunteers involved in the previously
established therapeutic horseback riding program did not take part in the research
procedures. Because this is a previously established program, Ms. Cates also checked
each horse thoroughly before each session to follow proper horse management practices.
It was under the discretion of Ms. Karen Cates whether or not the child was
suitable to participate in the therapeutic horseback riding program of French Camp, since
each participant had a different severity of Autism. As previously mentioned, an
information letter was sent to the children’s parents containing a detailed explanation of
the study with informational consent forms. A personal explanation of the study was also
given to both the parents and volunteers before the first riding session began. Each parent
was required to show the medical history of their child, including verification from their
doctor confirming that their child has Autism. Consent forms were allowed to be filled
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out at home in order to protect confidentiality in their answers and to prevent research
bias. Parents were then allowed to bring both consent forms and medical history to the
researcher before the first riding session began. An assent form was also required to
obtain the child's permission to participate in the study. Because the study did include
Autistic children of varying severities, the assent form was either discussed to parents
before the study began as a representation of the child's consent, or read directly to their
child for their permission. For confidentiality purposes, parents/children were allowed to
discuss these forms with the researchers privately one on one. The researchers were the
only ones to have access to the participant's medical records for confirmation that they
were eligible for this study. All of the forms used from this project can be found in
Appendix C.
Injury and psychological risk could have occurred in the participation of this
study. Researchers were properly trained and prepared before the study began in case of
an emergency situation. There is also a slight psychological risk when participants are
introduced to new environment. They may experience fear, anxiety, or have trouble
interacting socially. Researchers were also cautious when administering these tests to
each participant, and make sure the child felt comfortable. Children may also feel
embarrassed, worried, or self-conscious about their performance during any experimental
study. The researchers made sure to provide proper encouragement during the assessment
(free from bias), and continually reminded the participant that their data was private.
Each therapeutic horseback riding program also has an emergency response plan that will
be activated should the need arise (emergecy dismounts, safety precuations, etc). All
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volunteers were taught horse safety before the program began and learned specific safety
precautions peritenent to each riding session during the study.
Riding Sessions
Activities within each riding session were also under the descretion of Ms. Karen
Cates. Though participants had previous riding experience, lessons began with basic
horsemanship skills and familiarization with the animal. This included standing near the
horse, petting, grooming, and mounting/dismounting. Once the participant was able to
perform these tasks successfully, the lessons continued to build on previous knowledge.
From grooming and mounting, participant was taught posture on top of the horse and
reign control. Using the reigns, each child was able to cue their horse, both verbally and
physically, to walk and stop upon command with and without a volunteer leading their
horse in the arena. If a participant perfected all walking exercises, they were then allowed
to trot with their horse. As each lesson progressed, riding activities were incorporated
within the therapy session that expanded on the mastery of these horsemanship skills and
included exercises aimed at improving social skills and motor function. The beginning of
the every lesson included stretching and movement exercises both off and on horse. Once
mounted, participants were instructed to walk horses in circles, weave in and out of poles
set in arena, and lead their horse through different obstacle courses set each week.
Additionally, once the participant was on top of the horse, they were asked to complete
various tasks such as small object control exercises, spelling practice, and color
identification. Communication and color identification were stimulated in each of these
activities as participants were required to interact socially with the instructor, volunteers,
and the horse. Small object exercises allowed focus on promoting motor development by
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prompting the child to pick up an object in the arena, and describing the object to the
instructor or volunteers. Motor function was further stimulated by having the participant
use physical cues, such as squeezing legs, in order to communicate with their horse. To
increase verbal communication, particpants were asked to spell or make several words
given different letters of the alpahbet while on the horse.the final component to the riding
activities was the addition of games.. Examples include relay races with other
participants, throwing balls to volunteers or instructors, placing objects (pinwheel or
plastic rings) on poles set in arena, and playing “Simon Says.”
Statistical Analysis
The Friedman Two Way Analysis of Variance by Ranks was used to examine the
influence of therapeutic horseback riding on gross motor function before and after the 10
week program. This was conducted for each variable because the data was ordinal and
there was a small sample size. The level of significance was set at P < .05.
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RESULTS

As previously mentioned, all participants were asked to perform 11 gross motor
skills from the Motor Skills Inventory (MSI) before and after the 1st, 3rd, 5th, 8th, and
final riding session. Recall that the MSI examines a child's performance level on 29
different skills, however, performance was only assessed on 11 skills as those evaluated
were chosen on the premise that they could be affected by the participation in a
therapeutic horseback riding program. These skills included body-space awareness,
moving balance, stationary balance, walking, horizontal jump, vertical jump, running,
hopping, galloping, skipping, and small object control. The mean and standard deviation
values evaluated individually from pre and post testing on both participants can be found
in Tables 1-11 respectively in the pages to follow. Chi square results and the level of
significance results from each of the variables assessed throughout the entire program can
be found in Table 12. The Friedman Two Way Analysis of Variance by Ranks did not
show any statistical significance for any of the variables (P > .05)
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Table 1
Body Space Awareness (BSA) Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

BSA
Pre 1

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Post 1

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Pre 2

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Post 2

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Pre 3

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Post 3

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Pre 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Post 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Pre 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

BSA
Post 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50
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Table 2
Moving Balance (MB) Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

MB
Pre 1

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

3.25

MB
Post 1

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

4.75

MB
Pre 2

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

4.75

MB
Post 2

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

4.75

MB
Pre 3

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

4.75

MB
Post 3

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

4.75

MB
Pre 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

7.00

MB
Post 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

7.00

MB
Pre 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

7.00

MB
Post 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

7.00
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Table 3
Standing Balance (SB) Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

SB
Pre 1

2.0000

.00000

2.00

2.00

1.5000

2.0000

1.5000

4.75

SB
Post 1

2.0000

.00000

2.00

2.00

1.5000

2.0000

1.5000

4.75

SB
Pre 2

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

2.50

SB
Post 2

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

2.50

SB
Pre 3

2.0000

.00000

2.00

2.00

1.5000

2.0000

1.5000

4.75

SB
Post 3

2.0000

.00000

2.00

2.00

1.5000

2.0000

1.5000

4.75

SB
Pre 4

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

7.25

SB
Post 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

9.25

SB
Pre 5

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

7.25

SB
Post 5

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

7.25
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Table 4
Walk Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

Walk
Pre 1

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

3.25

Walk
Post 1

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

4.25

Walk
Pre 2

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.50

Walk
Post 2

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.50

Walk
Pre 3

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

4.25

Walk
Post 3

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

4.25

Walk
Pre 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.50

Walk
Post 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.50

Walk
Pre 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.50

Walk
Post 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.50
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Table 5
Horizontal Jump (HJump) Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

HJump
Pre 1

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

6.25

HJump
Post 1

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

6.25

HJump
Pre 2

2.0000

.00000

2.00

3.00

1.5000

2.0000

1.5000

3.75

HJump
Post 2

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

6.25

HJump
Pre 3

2.0000

.00000

2.00

3.00

1.5000

2.0000

1.5000

3.75

HJump
Post 3

2.0000

.00000

2.00

3.00

1.5000

2.0000

1.5000

3.75

HJump
Pre 4

2.0000

.00000

2.00

3.00

1.5000

2.0000

1.5000

3.75

HJump
Post 4

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

6.25

HJump
Pre 5

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

6.25

HJump
Post 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

8.75
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Table 6
Vertical Jump (VJump) Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

VJump
Pre 1

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

5.75

VJump
Post 1

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

8.00

VJump
Pre 2

2.0000

.00000

2.00

2.00

1.5000

2.0000

1.5000

3.25

VJump
Post 2

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

5.50

VJump
Pre 3

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

5.75

VJump
Post 3

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

5.75

VJump
Pre 4

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

1.75

VJump
Post 4

2.0000

.00000

2.00

2.00

1.5000

2.0000

1.5000

3.25

VJump
Pre 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

8.00

VJump
Post 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

8.00
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Table 7
Run Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

Run
Pre 1

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

3.50

Run
Post 1

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.00

Run
Pre 2

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.00

Run
Post 2

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.00

Run
Pre 3

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

3.50

Run
Post 3

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.00

Run
Pre 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.00

Run
Post 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.00

Run
Pre 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.00

Run
Post 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

6.00
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Table 8
Hop Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

Hop
Pre 1

2.0000

.00000

2.00

2.00

1.5000

2.0000

1.5000

5.75

Hop
Post 1

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

6.50

Hop
Pre 2

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

3.50

Hop
Post 2

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

3.50

Hop
Pre 3

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

8.25

Hop
Post 3

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00

Hop
Pre 4

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

3.50

Hop
Post 4

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00

Hop
Pre 5

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00

Hop
Post 5

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00
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Table 9
Gallop Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

Gallop
Pre 1

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

3.50

Gallop
Post 1

2.5000

.70711

2.00

3.00

1.5000

2.5000

2.2500

8.50

Gallop
Pre 2

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

3.50

Gallop
Post 2

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00

Gallop
Pre 3

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

3.50

Gallop
Post 3

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00

Gallop
Pre 4

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00

Gallop
Post 4

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00

Gallop
Pre 5

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00

Gallop
Post 5

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.00
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Table 10
Skip Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

Skip
Pre 1

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

4.75

Skip
Post 1

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.50

Skip
Pre 2

1.0000

.00000

1.00

1.00

.7500

1.0000

.7500

3.50

Skip
Post 2

1.0000

.00000

1.00

1.00

.7500

1.0000

.7500

3.50

Skip
Pre 3

1.0000

.00000

1.00

1.00

.7500

1.0000

.7500

3.50

Skip
Post 3

1.5000

.70711

1.00

2.00

.7500

1.5000

1.5000

4.75

Skip
Pre 4

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.50

Skip
Post 4

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.50

Skip
Pre 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

9.00

Skip
Post 5

2.0000

1.41421

1.00

3.00

.7500

2.0000

2.2500

6.50
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Table 11
Small Object Control (SOC) Descriptive Statistics
Mean

Standard Minimum Maximum
25th
50th
75th
Deviation
Percentile Percentile Percentile

Mean
Rank

SOC
Pre 1

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Post 1

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Pre 2

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Post 2

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Pre 3

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Post 3

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Pre 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Post 4

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Pre 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50

SOC
Post 5

3.0000

.00000

3.00

3.00

2.2500

3.0000

2.2500

5.50
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Table 12
Friedman Test Statistics for MSI Skills
MSI Skill

Chi Square (χ²)

Level of Significance (p)

---

---

Moving Balance

9.000

.437

Standing Balance

13.737

.132

Walk

9.000

.437

Horizontal Jump

9.000

.437

Vertical Jump

12.176

.204

Run

9.000

.437

Hop

6.682

.670

Gallop

10.800

.290

Skip

11.432

.247

---

---

Body Space Awareness

Small Object Contol

Chi-Square and Level of Significance for Body Space Awareness and Small Object
Control were not determined as all variables remained constant from all pre and post
testing measures
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DISCUSSION

Previous research has shown a positive influence between animal therapy and
individuals with disabilities (Bass et al., 2009; Bizub et al., 2003; Martin & Farnum,
2002; Sams et al., 2006). As mentioned earlier, animal therapy is associated with reduced
levels of anxiety and stress, confidence gain, enhancement of social skills, possible
improvements within muscle and brain function, and a caring environment (Bass et al.,
2009; Bizub et al., 2003; Martin & Farnum, 2002; Sams et al., 2006). Several studies
have analyzed one facet of animal therapy, therapeutic horseback riding (Bass et al.,
2009; Benda et al., 2003; Bizub et al., 2003; Cherng et al., 2004; Davis et al., 2009;
Drnach et al., 2010; Gabriels et al., 2012; Hammer et al., 2005; Kern, 2011; Sterba, 2007;
Zadnikar & Kastrin, 2011), because of the cognitive, physical, emotional and social
benefits to disabled individuals (PATH Int., 2012). Though the majority of therapeutic
horseback riding studies have analyzed various disabilities, most of the research focuses
on studies with patients containing Cerebral Palsy or CP (Benda et al., 2003; Cherng et
al., 2004; Davis et al., 2009; Drnach et al., 2010; Sterba, 2007; Zadnikar & Kastrin,
2011). For this reason, this study examined the therapeutic intervention of horseback
riding on individuals with Autism. This developmental brain disorder, which affects
behavior, communication, social interactions, and motor function, continues to rise
steadily in numbers and prevalence within today’s society (Akanksha et al., 2012; Anna
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et al., 2008; Bass et al., 2009; Charman, 2011; Eigsti & Shapiro, 2003; Freitag et al.,
2010; Jepson et al., 2011; Keller & Persico, 2003; Leaf, R.B et al., 2011; Leekam et al.,
2011; Morrison, 2007; Newschaffer et al., 2007; Patten & Watson, 2011; Sparks et al.,
2002; Van der Meer & Rispoli, 2010). A relationship between therapeutic horseback
riding and Autism has been established, however, studies have primarily centered only on
social interactions during a riding program (Bass et al., 2009; Gabriels et al., 2012; Kern,
2011). Therefore, the purpose of this thesis was to analyze whether therapeutic horseback
riding, which is typically known as a therapeutic intervention improving social
interaction, could also affect gross motor function in children with Autism. It was
hypothesized that children who participated within an accredited therapeutic horseback
riding program would show improved gross motor function during this study. Results
from the participants in the study suggest that a therapeutic horseback riding program did
not significantly affect gross motor function. No statistical significance could be seen in
any components from the MSI assessments.
The Motor Skills Inventory and Assessments
The Motor Skills inventory (MSI) was chosen as the primary assessment for the
10 week therapeutic horseback riding program as it was convenient to use and easily
accessible for this study. The categories chosen (body-space awareness, moving balance,
stationary balance, walking, horizontal jump, vertical jump, running, hopping, skipping,
galloping, and stacking blocks), each contain regular gross motor function skills that are
used by individuals on a daily basis, and these skills can directly relate to skills used in
riding a horse. Typically developing children should be able perform all of these skills,
therefore, the MSI also appeared to be an ideal assessment in order to gain a baseline of
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gross motor function for comparison in autistic children that participated in the
therapeutic horseback riding program for this study. The numbering system
(rudimentary-1, functional -2, mature-3) was also simple for the researchers to use during
the evaluation of participants, and the description on how to score the performance of
each particular skill made all three categories clear and distinct.
Although no statistical significance was found in the participants on each of the
skills assessed from the MSI, the trends in the data may indicate that improvement was
found between some of the skills evaluated from the pre and post testing throughout 10
week program. Body-space awareness and small object control remained constant in data
throughout pre and post testing, as both participants could be ranked mature on these
categories during the first assessment of the riding program. Small improvement trends in
data can be seen can be seen in stationary balance, walking, horizontal jump, vertical
jump, run, hopping, galloping, and skipping categories from each therapy session upon
pre and post testing. Due to the small sample size, standard deviations remained fairly
consistent each category. These results indicate a possibility for improvement on gross
motor function in a horseback riding therapy session. If the sample size of the study had
been larger, the number of riding sessions had been increased, and more MSI assessments
were taken, data trends may have shown a positive correlation to gross motor function
and therapeutic horseback riding during this study.
Performance Level
While data trends within the results either remained constant or showed a slight
increase in performance of a skill between assessments, there was no negative correlation
in comparison to gross motor function and therapeutic horseback riding. This indicates
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that the level of performance between each participant was not affected by either the MSI
or the riding sessions. The children were able to perform the MSI skill at a rudimentary
level before the initial riding session. The MSI also did not affect their current
functioning level based on the Autistic spectrum. All participants were asked to complete
a specific skill and perform to the best of their ability at their current functioning level.
Additionally, the activities in the therapy sessions did not alter the functioning level of
the gross motor skills. For these reasons, there is a possibility that over a longer length of
time, the level of functioning in an Autistic individual could increase through the aid of
therapeutic horseback riding sessions. Those individuals may then be able to perform any
gross motor function skill at a higher performance level.
Limitations to this Study
There were several limitations to this study relating to the sample size,
participants, severity of Autism, and some external factors. Participants between the ages
of 7-12 were recruited from the previously established PATH program at French Camp,
MS. Only four participants fit the criteria for the study, when a typical therapeutic
horseback riding program has multiple sessions with a maximum of six riders. In addition
to this, two participants were unable to complete the testing for the entire program;
therefore, the results above only include two participants for this study. It is possible that
the results may have changed or had different implications if more children were
included in the study. Also, the participants were at an early age with a disability, making
some testing assessments difficult before and after the riding sessions. As seen in
previous studies, it is difficult to target attention, behavior, communication, and social
interaction when working with autistic children (Akanksha et al., 2012; Anan et al., 2008;
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Bass et al., 2009; Charman, 2011; Devlin et al., 2011; Eigsti & Shapiro, 2003; Epp, 2008;
Freitag et al., 2010; Gabriels et al., 2012; Harper et al., 2008; Jepson et al., 2011; Joosten
et al., 2009; Keller & Persico, 2003; Kern, 2011; Leaf, R.B., 2011; Leekam et al., 2011;
Morrison, 2007; Newschaffer et al., 2007; Patten & Watson, 2011; Sams et al., 2006;
Sparks et al., 2002; Van der Meer & Rispoli, 2010; Yee-Pay et al., 2010). Next, severity
of Autism between the participants did affect the outcome of the results within this study.
The breakdown of severity in Autism according to the Autism Spectrum between the
participants is as follows: two mild, one moderate, and one with a severe case of Autism.
Having a severe case of Autism made the testing measures of the MSI difficult to
complete, mostly on the ability to perform each skill on command. For further research,
separating the groups of participants by their severity could produce more accurate results
and allow for a comparison between autistic individuals. Since the MSI skills were
difficult to perform in individuals with severe cases of Autism, it is also recommended
that future studies seek to use an alternative testing measure to assess gross motor
function in autistic individuals. Lastly, there were some external factors affecting this
research study, including weather and environment. This study began in the middle of
August, in Mississippi, and at a partially covered arena which only had fans for cooling.
For some of the sessions, the weather was extremely hot, making the children unable to
perform their best at certain skills in the MSI such as running, skipping, and galloping.
Though the children had previous riding experience, this was an introduction to a new
environment. As previous studies have shown, introducing children with Autism to a new
environment can prove to be difficult. In this study, there were various distractions
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including the animals, riding equipment, people, and the addition of testing measures
from the MSI every other week.
Strengths of this Study
One strength from this study is the use of participants already involved in an
established therapeutic horseback riding program. Not only is it difficult to introduce a
participant to a new environment, but it is harder to work with individuals that do not
have any horseback riding experience. This study would have been more challenging if
the researchers would have introduced the participants to a new environment and had to
familiarize them on how to be around a horse. Some typically developing children
become frightened as the horse is a large animal and they are unable to participate in
riding activities. Using autistic children that had previous riding experience, the activities
during the riding session were able to be completed, allowing for results produced during
MSI assessments. A therapeutic horseback riding session also has several volunteers.
This includes at least two volunteers walking on either side of the horse and one leading
the horse. Since these children had been involved in a program before, they would be
used to meeting new people to help them ride and would be unaffected as these
volunteers surrounded them around a horse for safety.
Another strength would include the location of the study. Not only was the
location convenient and easily accessible, it was a partially-covered outdoor arena.
Though the weather was hot, no sessions were cancelled due to rain or inclement
weather. The facility also had fans and equipment in order to keep everyone and the
animals within the arena comfortable. The arena was spacious enough to conduct the
riding sessions and testing measures of the MSI. There was also equipment readily
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available for all participants in order to perform the MSI and participate in the therapy
session.
A final strength would be using horseback riding as a therapeutic intervention in
conjunction with gross motor function. Research studies have used various therapeutic
strategies for the possibility of helping different aspects of social, behavioral, and
function in individuals with Autism (Anan et al., 2008; Devlin et al., 2009; Epp, 2008;
Harper et al., 2008; Jepson et al., 2011; Leaf, R.B. et al., 2011; Morrison, 2007; Patten &
Watson, 2011; Sams et al., 2006; Van der Meer & Rispoli, 2010). While therapeutic
horseback riding studies have mainly centered on research with Cerebral Palsy, the
studies have been successfully completed producing various results for expansion of
research in this field. (Benda et al. 2003; Cherng et al., 2004; Davis et al., 2009; Drnach
et al., 2010 Sterba 2007; Zadnikar & Kastrin, 2011). Linking therapeutic horseback riding
research with Autism can allow for a better understanding of the disability, and allow for
more options to improvements in functioning for specific target areas (i.e social,
behavioral, and motor function).
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CONCLUSION

This thesis analyzed the effects of therapeutic horseback riding on gross motor
function in children with Autism by completing an extensive literature review and
designing an experimental study to test a hypothesis on the correlation of both these
topics. The study used various gross motor function skills from the Motor Skills
Inventory (MSI) in two children with varying severities of Autism participating in a 10
week therapeutic horseback riding program. Results of the study showed no statistical
significance within each skill evaluated for the study, however, showed small trends of
improvement between pre and post testing from the riding sessions. Further research is
warranted in order to suggest that a therapeutic horseback riding program can improve
gross motor function in children with Autism. Using a larger sample size, another testing
measure, participants older in age, and separating individuals based upon their severity of
Autism can help solidify results within these studies, lead to additional implications
within research, and aid in discovering new benefits of participating in a therapeutic
horseback riding program.
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Types of Behaviors Exhibited in Autism
Table A1
Types of Behaviors Exhibited in Autism
Author

Behavior

Akanksha et. al

Refusal to change
Difficulty expressing needs
Repetition of words or phrases
Laughing or crying without cause
Preference to being alone
Difficulty in social interaction
Excessive anger (tantrums)
Not wanting to be touched
Makes no eye contact
Unresponsive to teaching methods
Odd attachments to objects
Differences in playing with objects
Fears no danger
Problems with motor skills
Skewed feelings of pain
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Benefits of Animal Therapy
Table A2
Benefits to Animal Therapy Use
Study

Benefit

Martin and Farnum, 2002

Improvement of social interaction within
environment
Children establish bonds with animal, and
correlate this interaction to humans
Reduces Depression

Enhancement of self-esteem

Increases energy

Bizub et al., 2003

Children are more encouraged to participate
in activities
Provides a caring environment

Animal is non-discriminatory

Improves mood and attitude

Sams et al., 2006

Fewer stereotypical behaviors observed

Exhibits more focus
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Table A2 (Continued
Improvements in balance, muscle tone,
coordination, and posture
Martin and Farnum, 2002; Bizub et al.,
Lowered heart rate and blood pressure
2003; Sams et al., 2006; Bass et al., 2009;
Kern et al.,2011
Reduced Anxiety
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Description of MSI Assessments

Figure B1. Body Space Awareness Description
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Figure B2. Moving Balance Description

62

Figure B3. Stationary Balance Description
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Figure B4. Walk Description
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Figure B5. Horizontal Jump Description
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Figure B6. Vertical Jump Description
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Figure B7. Run Description
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Figure B8. Hop Description
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Figure B9. Gallop
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Figure B10. Skip Description
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Figure B11. Small Object Control Description
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MSI Assessment Pages

Figure B12. MSI Assessments Pg. 1
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Figure B13. MSI Assessments Pg. 2
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Figure B14. MSI Assessments Pg. 3
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APPENDIX C
CONSENT AND ASSENT FORMS FOR STUDY
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Parental Consent Form
Mississippi State University
Parental Permission Form for Child's Participation in Research
Title of Research Study: Influence of Therapeutic Horseback Riding on Motor Function
in Children with Autism
Study Site: French Camp Stables and Riding Area, French Camp, MS
Researchers: Graduate Student - Jennifer M. Lockhart and Faculty Advisors – Dr.
Adam Knight and Dr. Molly Nicodemus, Mississippi State University
We would like to ask permission for your child to participate in a research study.
Purpose
The purpose of this research is to examine the influence of therapeutic riding on children
diagnosed with Autism. The researchers aim to see if this form of therapy, which
typically improves social interaction, can also improve motor function.
Procedure
Each child with Autism will participate in a previously established therapeutic riding
program in French Camp, MS over the course of 6-8 weeks. If you allow your child to
participate, we will ask that you provide a medical history of your child, including
verification from a doctor confirming that he/she has Autism, and fill out a consent form.
Because the study does include Autistic children of varying severities, there will be an
assent form that will either be discussed to parents before the study begins as a
representation of your child's consent, or be read to directly to their child for their
permission. For confidentiality purposes, parents/children can discuss these forms with
the researchers privately. These sessions will be once or twice a week for the duration of
forty-five minutes. This program at the French Camp Stables and Riding arena is under
the direction of a certified Professional Association of Therapeutic Horsemanship
(PATH) instructor, and specializes in teaching horsemanship skills to both children and
adults with various disabilities. Ms. Karen Cates will be the primary PATH facilitator in
terms of instruction within the therapy sessions and decide which volunteers/staff
members are appropriate for your child. Your child can be involved within this certified
PATH program under the direction of Ms. Cates or be recruited from the general
population of the surrounding areas, and should be between the ages of 7-12. If you
allow your child to participate in this study, the Motor Skills Inventory (MSI) will be given
to your child to access their motor function. The MSI assesses a child's performance
level on 29 different skills. For the current project, we will only be assessing performance
on 12 of these skills on your child. We have chosen skills that might be affected by
participation in a therapeutic horseback riding program, which include gross motor skills
such as balance, walking, and jumping. For each skill, your child will be allowed 3
attempts to perform the skill. The researchers will then score the child, and the score is
then marked on an assessment sheet. The 12 skills that will be assessed by the
researcher's include body-awareness, moving balance, stationary balance, walking,
horizontal jump, vertical jump, running, hopping, galloping, skipping, small object control
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through stacking blocks, and the ability to grasp an object. Your child will have these
skills assessed by the researchers both before and after the 1st riding session, 3rd or 4th
riding session (the midpoint of the program), and the final riding session. This will allow
the researchers to examine the possible short and long term effects of the therapeutic
horseback riding program on these gross motor skills. While performing the skills, it may
be possible for other people to view your child’s performance. However, only the
researchers will have access to your child’s score sheets. It is anticipated that each
assessment will take approximately 15-20 minutes to complete, in addition to the normal
45 minute riding session as stated above.
To further examine the possible short and long term effects of a therapeutic horseback
riding program influence on gross motor skills, the researchers would also like to
compare your children’s results to a control group of children without Autism. These
children will be the same age and be recruited around the surrounding area. They will
participate within the same previously established therapeutic riding program as your
children and perform the same 12 skills of the MSI for the researchers. For
confidentiality purposes, only researchers/investigators will have access to both sets of
score sets for comparison. Your children will also participate in a separate therapeutic
riding session to further ensure confidentiality within the study.
Risks and Discomforts
Minimal risk of injury can occur when performing the test assessment. For example, a
child can trip or fall down while performing tasks such as running or jumping.
Researchers will be prepared should these situations arise. There is also a slight risk
that your child may experience fear, anxiety, or have trouble interacting socially because
they are being introduced to a new environment. Researchers will be cautious when
administering these tests to children, and ensure your child feels comfortable. Your child
may also feel embarrassed, worried, or self-conscious about their performance during
the assessment. Researchers will make sure to provide proper encouragement during
the assessment (free from bias), and continually remind your child that their data is
private. The assessment can be stopped at any time if your child is uncomfortable.
Minimal risk of injury can also occur while riding a horse or during grooming and
handling the horse. For example, a child could fall off a horse while riding or be injured
by the horse itself (kicked, dragged, or stepped on). Due to these risks, your child will be
wearing a helmet on top of a horse at all times, and Ms. Cates will ensure the child is
using proper equipment (i.e. stirrups, saddle, reins) while riding the horse. She is
properly trained to instruct each child on horse safety and will remind the children over
risks dealing with a horse each riding session. Ms. Cates also will be prepared should
any emergency occur during the riding sessions. As with the test assessments your child
may also feel embarrassed, worried, or self-conscious while riding a horse. Ms. Cates
will make sure that your child feels comfortable, has the proper encouragement, and is
enjoying their overall riding experience.
Research-related injuries
MSU has not provided for any payment to you or for your treatment if you are harmed as
a result of taking part in this study.
In addition to reporting an injury to Jennifer Lockhart at 662-617-1646 and to the
Research Compliance Office at 662-325-3994, you may be able to obtain limited
compensation from the State of Mississippi if the injury was caused by the negligent act
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of a state employee where the damage is a result of an act for which payment may be
made under §11-46-1, et seq. Mississippi Code Annotated 1972. To obtain a claim
form, contact the University Police Department at MSU UNIVERSITY POLICE
DEPARTMENT, Williams Building, Mississippi State, MS 39762, (662) 325-2121.
Benefits
Direct benefits can include improvements to muscle function, attitude (confidence, selfesteem, etc.), and behavior. This can also contribute to research in autism, therapeutic
riding, and the conjoining of both subjects. If research continues to be performed in this
area, this could lead to a future technique that has the capability of improving an autistic
child’s life.
Confidentiality
Names will not be disclosed and random numbers will be assigned to each child in order
to protect both you and your child’s confidentiality. Only researchers/investigators will
have access to your child’s score sheets. Volunteers and the PATH facilitator will not be
involved with the research and will not have access to your child’s score sheets.
Please note that this research information may be shared with the MSU Institutional
Review Board (IRB).
Questions
If you have any questions about this research project, please feel free to contact Jennifer
M. Lockhart at 662-617-1646 and faculty advisors, Dr. Adam Knight at 662-325-7234 or
Dr. Molly Nicodemus at 662-325-9271.
For questions regarding your rights as a research participant, or to express concerns or
complaints, please feel free to contact the MSU Regulatory Compliance Office by phone
at 662-325-3994, by e-mail at irb@research.msstate.edu, or on the web at
http://orc.msstate.edu/participant/.
Voluntary Participation
Please understand that your child’s participation is voluntary. Your refusal to allow
your child to participate will involve no penalty or loss of benefits to which you are
otherwise entitled. You may discontinue your child’s participation at any time
without penalty or loss of benefits. If your child withdraws from the research study, he or
she can still participate in the PATH program.

78

Minor Assent Document
Minor Assent Document
Project Title: Influence of Therapeutic Horseback Riding on Gross Motor Function in
Children with Autism
Investigator: Jennifer M. Lockhart, Graduate Student. Dr. Adam Knight and Dr. Molly
Nicodemus, Faculty Advisors
We are doing a research study. A research study is a way to learn more about people.
There are some things about this study you should know. A researcher, or one who
reports what they see, will give you a few tests before you ride on a horse, and report
what they learned. These tests will see how well you can move around. This report will
not include your name or that you were in the study.
Horses are big animals. Your instructor will make sure you are safe on your horse each
time you ride.
Not everyone who takes part in this study will benefit. A benefit means that something
good happens to you. If you want to be in this research study, you may see some
benefits like getting better in how you move and how you feel.
If you decide you want to be in this study, please place a ‘smiley’ face by your name. If
you decide that you do not want to do this, please place a ‘frowny’ face by your name.
___________________________________
(Your name here)

_______________
(Smile/Frown)

79

Letter of Recruitment to Parents
Dear Parents,
We are conducting a study titled "Influence of Therapeutic Horseback Riding
on Motor Function in Children with Autism,” and would like your child to participate.
If you decide that your child should be part of this study, the study will be conducted
along with the therapeutic riding program at the French Camp Stables and Riding area in
French Camp, Mississippi over the course of 6-8 weeks. These sessions will be once or
twice a week for the duration of forty-five minutes. This program at French Camp is
under the direction of a certified Professional Association of Therapeutic Horsemanship
(PATH) instructor who specializes in teaching both children and adults with various
disabilities, and is under the direction of Ms. Karen Cates. Your child should be between
the ages of 7-12. Ms. Cates will be the primary PATH facilitator in terms of instruction
within the therapy sessions and decide which volunteers/staff members are appropriate
for your child. She will also decide which horse to use before each session begins. Horses
may be alternated for learning techniques, health, or temperament issues. Minimal risk of
injury could occur when performing the test assessments. For example, your child can
trip or fall down while performing tasks such as running or jumping. Researchers will be
prepared should these situations arise. The instructor, volunteers, and researchers will
also be aware that your child may experience fear or anxiety when being introduced to a
new environment. Researchers will be cautious when administering these tests to
children, and ensure the child feels comfortable. Children may also feel embarrassed,
worried, or self-conscious about their performance during the assessment. Researchers
will make sure to provide proper encouragement during the assessment (free from bias),
and continually remind your child that their data is private. Minimal risk of injury can
also occur while riding a horse or during grooming and handling the horse. For example,
a child could fall off a horse while riding or be injured by the horse itself (kicked,
dragged, or stepped on). Due to these risks, your child will be wearing a helmet on top of
a horse at all times, and Ms. Cates will ensure the child is using proper equipment (i.e.
stirrups, saddle, reins) while riding the horse. She is properly trained to instruct each
child on horse safety and will remind the children over risks dealing with a horse each
riding session. Ms. Cates also will be prepared should any emergency occur during the
riding sessions. As with the test assessments your child may also feel embarrassed,
worried, or self-conscious while riding a horse. Ms. Cates will make sure that your child
feels comfortable, has the proper encouragement, and is enjoying their overall riding
experience.
At the beginning of the study, we will ask that you provide a medical history of
your child, including verification from a doctor confirming that he/she has Autism. You
will also be asked to sign both consent and assent forms before the study begins. The
consent forms can be taken home and returned with the medical history of your child
before the first riding session. Because the severity of your child’s Autism may vary, the
assent form will be discussed with you for representation of your child’s permission, or
the researchers will read the assent form to your child to obtain their permission for
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participation within the study. To ensure confidentiality, the consent forms can be taken
home and the assent forms can be discussed privately with the researchers before the
study begins.
If you allow your child to participate, we will monitor your child’s motor function
by using the Motor Skills Inventory (MSI). This test uses simple tasks such as balancing,
walking and jumping to access motor function. Your child will be asked to participate in
performing these skills before and after the 1st, 3rd or 4th, and last riding session. Your
child will be asked to do things in the test such as walk/run in a straight line, stand on one
leg, and perform a vertical jump. It will take about 15 minutes before/after the 45 minute
riding session, and be a fun way for your child to warm-up before they begin to ride. It
will also allow for researchers to monitor the possible short and long term effects of a
therapeutic horseback riding program on the gross motor skills of your child.
To further examine the possible short and long term effects of a therapeutic
horseback riding program influence on gross motor skills, the researchers would also like
to compare your children’s results to a control group of children without Autism. These
children will be the same age and be recruited around the surrounding area. They will
participate within the same previously established therapeutic riding program as your
children and perform the same 12 skills of the MSI for the researchers. For
confidentiality purposes, only researchers/investigators will have access to both sets of
score sets for comparison. Your children will also participate in a separate therapeutic
riding session to further ensure confidentiality within the study.

We ask that you be aware that not all children who take part in this study will
benefit. We think these benefits from this study may allow for further research to be used
in both Autism and Therapeutic Horseback Riding. By participating, this research could
improve your child’s lifestyle and overall well-being. It is important to know that your
child’s participation is voluntary. Your refusal to allow your child to participate will
involve no penalty or loss of benefits to which you are otherwise entitled. You may
discontinue your child’s participation at any time without penalty or loss of benefits. If
you do not want your child to be in this research study, we will tell you what other kinds
of treatments are available to your child.
If you have any questions about this study, please feel free to contact Jennifer M.
Lockhart at 662-617-1646 and faculty advisors, Dr. Adam Knight at 662-325-7234 or Dr.
Molly Nicodemus at 662-325-9271.
For questions regarding your rights as a research participant, or to express
concerns or complaints, please feel free to contact the MSU Regulatory Compliance
Office by phone at 662-325-3994, by e-mail at irb@research.msstate.edu, or on the web
at http://orc.msstate.edu/participant/.
Thank you.
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Extended 10 week Consent Form
Mississippi State University
Parental Permission Form for Child's Participation in Research
Title of Research Study: Influence of Therapeutic Horseback Riding on Motor Function
in Children with Autism
Study Site: French Camp Stables and Riding Area, French Camp, MS
Researchers: Graduate Student - Jennifer M. Lockhart and Faculty Advisors – Dr.
Adam Knight and Dr. Molly Nicodemus, Mississippi State University
We would like to ask permission for your child to participate in a research study.
Purpose
The purpose of this research is to examine the influence of therapeutic riding on children
diagnosed with Autism. The researchers aim to see if this form of therapy, which
typically improves social interaction, can also improve motor function.
Procedure
Each child with Autism will continue to participate in the previously established
therapeutic riding program in French Camp, MS which will extend the riding sessions
and include two additional evaluations of research . If you allow your child to participate,
we will ask that you provide a medical history of your child, including verification from a
doctor confirming that he/she has Autism, and fill out a consent form. Because the study
does include Autistic children of varying severities, there will be an assent form that will
either be discussed to parents before the study begins as a representation of your child's
consent, or be read to directly to their child for their permission. For confidentiality
purposes, parents/children can discuss these forms with the researchers privately.
These sessions will be once or twice a week for the duration of forty-five minutes. This
program at the French Camp Stables and Riding arena is under the direction of a
certified Professional Association of Therapeutic Horsemanship (PATH) instructor, and
specializes in teaching horsemanship skills to both children and adults with various
disabilities. Ms. Karen Cates will be the primary PATH facilitator in terms of instruction
within the therapy sessions and decide which volunteers/staff members are appropriate
for your child. Your child can be involved within this certified PATH program under the
direction of Ms. Cates or be recruited from the general population of the surrounding
areas, and should be between the ages of 7-12. If you continue to allow your child to
participate in this study, the Motor Skills Inventory (MSI) will be given to your child to
access their motor function. This will include two more assessments, one this week and
one after the final riding session. The MSI assesses a child's performance level on 29
different skills. For the current project, we will only be assessing performance on 12 of
these skills on your child. We have chosen skills that might be affected by participation in
a therapeutic horseback riding program, which include gross motor skills such as
balance, walking, and jumping. For each skill, your child will be allowed 3 attempts to
perform the skill. The researchers will then score the child, and the score is then marked
on an assessment sheet. The 12 skills that will be assessed by the researcher's include
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body-awareness, moving balance, stationary balance, walking, horizontal jump, vertical
jump, running, hopping, galloping, skipping, small object control through stacking blocks,
and the ability to grasp an object. Your child will have these skills assessed by the
researchers both before and after the 1st riding session, 3rd or 4th riding session (the
midpoint of the program), and the final riding session. This will allow the researchers to
examine the possible short and long term effects of the therapeutic horseback riding
program on these gross motor skills. While performing the skills, it may be possible for
other people to view your child’s performance. However, only the researchers will have
access to your child’s score sheets. It is anticipated that each assessment will take
approximately 15-20 minutes to complete, in addition to the normal 45 minute riding
session as stated above.
To further examine the possible short and long term effects of a therapeutic horseback
riding program influence on gross motor skills, the researchers would also like to
compare your children’s results to a control group of children without Autism. These
children will be the same age and be recruited around the surrounding area. They will
participate within the same previously established therapeutic riding program as your
children and perform the same 12 skills of the MSI for the researchers. For
confidentiality purposes, only researchers/investigators will have access to both sets of
score sets for comparison. Your children will also participate in a separate therapeutic
riding session to further ensure confidentiality within the study.
Risks and Discomforts
Minimal risk of injury can occur when performing the test assessment. For example, a
child can trip or fall down while performing tasks such as running or jumping.
Researchers will be prepared should these situations arise. There is also a slight risk
that your child may experience fear, anxiety, or have trouble interacting socially because
they are being introduced to a new environment. Researchers will be cautious when
administering these tests to children, and ensure your child feels comfortable. Your child
may also feel embarrassed, worried, or self-conscious about their performance during
the assessment. Researchers will make sure to provide proper encouragement during
the assessment (free from bias), and continually remind your child that their data is
private. The assessment can be stopped at any time if your child is uncomfortable.
Minimal risk of injury can also occur while riding a horse or during grooming and
handling the horse. For example, a child could fall off a horse while riding or be injured
by the horse itself (kicked, dragged, or stepped on). Due to these risks, your child will be
wearing a helmet on top of a horse at all times, and Ms. Cates will ensure the child is
using proper equipment (i.e. stirrups, saddle, reins) while riding the horse. She is
properly trained to instruct each child on horse safety and will remind the children over
risks dealing with a horse each riding session. Ms. Cates also will be prepared should
any emergency occur during the riding sessions. As with the test assessments your child
may also feel embarrassed, worried, or self-conscious while riding a horse. Ms. Cates
will make sure that your child feels comfortable, has the proper encouragement, and is
enjoying their overall riding experience.
Benefits
Direct benefits can include improvements to muscle function, attitude (confidence, selfesteem, etc.), and behavior. This can also contribute to research in autism, therapeutic
riding, and the conjoining of both subjects. If research continues to be performed in this
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area, this could lead to a future technique that has the capability of improving an autistic
child’s life.
Confidentiality
Names will not be disclosed and random numbers will be assigned to each child in order
to protect both you and your child’s confidentiality. Only researchers/investigators will
have access to your child’s score sheets. Volunteers and the PATH facilitator will not be
involved with the research and will not have access to your child’s score sheets.
Please note that this research information may be shared with the MSU Institutional
Review Board (IRB).
Questions
If you have any questions about this research project, please feel free to contact Jennifer
M. Lockhart at 662-617-1646 and faculty advisors, Dr. Adam Knight at 662-325-7234 or
Dr. Molly Nicodemus at 662-325-9271.
For questions regarding your rights as a research participant, or to express concerns or
complaints, please feel free to contact the MSU Regulatory Compliance Office by phone
at 662-325-3994, by e-mail at irb@research.msstate.edu, or on the web at
http://orc.msstate.edu/participant/.
Voluntary Participation
Please understand that your child’s participation is voluntary. Your refusal to allow
your child to participate will involve no penalty or loss of benefits to which you are
otherwise entitled. You may discontinue your child’s participation at any time
without penalty or loss of benefits. If your child withdraws from the research study, he or
she can still participate in the PATH program.

Please take all the time you need to read through this document and decide
whether you would like to participate in this research study.
If you decide whether you would like your child to participate in this research study,
please sign below. You will be given a copy of this form for your records.

________________________________
Child’s Name (printed)

________________________________
Parent Signature

___________
Date

________________________________
Investigator Signature

__________
Date
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Extended 10 Week Minor Assent Form
Minor Assent Document
Project Title: Influence of Therapeutic Horseback Riding on Gross Motor Function in
Children with Autism
Investigator: Jennifer M. Lockhart, Graduate Student. Dr. Adam Knight and Dr. Molly
Nicodemus, Faculty Advisors
We are continuing a research study. A research study is a way to learn more about
people.
There are some things about this study you should know. A researcher, or one who
reports what they see, will give you a few tests before you ride on a horse, and report
what they learned. These tests will see how well you can move around. This report will
not include your name or that you were in the study.
Horses are big animals. Your instructor will make sure you are safe on your horse each
time you ride.
Not everyone who takes part in this study will benefit. A benefit means that something
good happens to you. If you want to continue to participate in this research and have
additional evaluations taken, you may see some benefits like getting better in how you
move and how you feel.
If you decide you want to continue to be in this study, please place a ‘smiley’ face by
your name. If you decide that you do not want to continue, please place a ‘frowny’ face
by your name.
___________________________________
(Your name here)

_______________
(Smile/Frown)
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